85
The birch belt at 2200-2700 m contains Betula albosinensis Burk., B. utilis D. Don, B. luminifera H. Winkl., 86 and B. platyphylla Suk. Pine-oak mixed forests and mosaic pure forests of Pinus tabuliformis Carr., P.
87 armandii Franch., and Quercus aliena var. acutiserrata Maxim. are distributed at 800-2300 m and constitute 88 the pine-oak belt (Liu et al. 2001 ). These two forest belts are the most common types in the mid-altitude zone 89 (1300-2600 m) of the Qinling Mountains.
90
We 102 Field sampling 103 We divided the birch and pine-oak belts into five forest types (Table 1) based on a previous study (Lei et al. 104 1996a) and a reconnaissance survey. These forest types are the most common in the mid-altitude zone of the 106 birch and pine-oak belts, using typical sampling methods for surveying the floristic composition, diversity, and 107 structure of the forests. Five plots were randomly placed in each of the five forest types in each of the birch 108 and pine-oak belts. The total study area was 4.5 hm 2 . The elevation, slope, aspect, and GPS location of each 109 plot were determined. The forest types met the following criteria: (1) stand age of approximately 50-60 a, 110 representing the earliest and largest secondary forests after the deforestations, (2) minimal disturbance after 111 cutting, and (3) similar habitat conditions among the forest types.
112
All trees with a diameter at breast height (DBH, at 1.3 m) ≥5 cm were marked, and their locations were 113 determined using a total station (TOPCON-GTS-602AF 133 the number of plots sampled increased (or total area). The plots were randomly laid, and this procedure was 134 repeated 100 times for obtaining the mean SAC and its standard deviation.
Species abundance distribution (SAD) 136
The following six SAD models were considered: broken-stick, niche-preemption, log-normal, Zipf, 137 Zipf-Mandelbrot, and neutral-theory models ( 
AIC=-2log L+2k

147
where k is the parameter number in the fitted model and n is the sample size.
Diversity indices 149
We used six common diversity indices, including distance-independent (Table 3 , Codes 1-4) and 150 distance-dependent (Table 3 , Codes 5 and 6) indices (Hui et al. 2011 ).
151
Mingling (M) describes the spatial segregation of different species in a multispecies forest and is 152 defined as the proportion of the four nearest neighbors that are different species from a reference tree i:
154 Accordingly, the mean mingling is:
where N sp is the number of trees of species sp in the community.
157
The status of spatial diversity (MS i ) of a tree species is determined by the relative species richness within 158 structural unit i and the degree of mingling of the reference tree and can be expressed as:
Where S i is the number of tree species in the neighborhood of reference tree i, including tree i.
161
The species average spatial status (MS sp ) is defined as:
The tree species spatial diversity (TSS) of a tree population is the sum of the average spatial diversity 164 states of the various tree species:
where n is the number of tree species. The maximum value that TSS can assume is equal to the number of 168 species in the community, provided each species is exactly represented by one tree, in which case all MS spi are 169 equal to 1 and TSS equals the maximum tree species richness. Species richness is minimum when a community 170 contains only one species and TSS is zero (Hui et al. 2011 ).
171
We eliminated edge effects and improved the accuracy of the calculations of the distance-dependent 172 diversity indices (Table 3 (Table S1 ).
194
The seven most common families were Pinaceae, Fagaceae, Aceracea, Betulaceae, Anacardiaceae,
195 Rosaceae, and Lauraceae. These families accounted for 91.44% of all trees recorded and were among the ten 196 most important families in both the birch and pine-oak belts. Aceraceae, Pinaceae, and Betulaceae were the 197 dominant families with the highest values of overall relative importance (ORI) in the birch belt. Pinaceae,
198 Fagaceae, and Anacardiaceae were the dominant families in the pine-oak belt (Table 5) .
199
Acer, Betula, Pinus, Toxicodendron, Tsuga, Quercus, and Carpinus were among the most common and 200 important genera in both forest belts. Acer, Betula, and Pinus were the dominant genera with the highest ORIs 201 in the birch belt. Pinus, Quercus, and Toxicodendron were the dominant genera in the pine-oak belt (Table 6) .
Species accumulation curves
203
The species accumulation curve for the birch belt rapidly approached an asymptote and the cumulative 204 number of species in the pine-oak belt tended to increase as the number of sample plots increased. The species 205 accumulation curves indicated that species richness was higher in the birch than the pine-oak belt ( Figure 4 ).
Distribution of species abundance
207
The observed SADs of the tree communities of the birch and pine-oak belts, together with the 208 distributions fitted by the six classical models (broken-stick, niche-preemption, log-normal, Zipf, Zipf-209 Mandelbrot, and neutral-theory), are shown in Figure 3 . The effects of the simulations were tested by Akaike's 210 Information Criterion, the Bayesian Information Criterion, and Kolmogorov-Smirnov tests (Table 7) .
211
The niche-preemption, neutral-theory, broken-stick, and log-normal models simulated SAD of the birch 212 belt well. The observed SAD departed from the outputs of the Zipf-Mandelbrot and Zipf models ( Figure 5 , 213 Table 7 ). The niche-preemption and neutral-theory models were much superior to the other models and should 214 be suitable for simulating SAD patterns for birch belts. The Zipf-Mandelbrot, neutral-theory, log-normal, and 215 Zipf models simulated SAD well, and the Zipf-Mandelbrot and neutral-theory models were better suited to the 216 SAD patterns of the pine-oak belt. (Tables S1, 5 , and 6), perhaps due to the similarity of their 231 habitats. The range of the mid-altitude zone (1300-2600 m) is relatively small, especially in our study forests 232 distributed between 1400 and 2400 m, so altitude would have little effect on species distribution and 233 composition. These two forest belts share most species of trees and have similar floristic components.
234 Mechanism of coexistence of tree communities 235 Niche and neutral processes are simultaneously influencing the distribution of species and the 236 community dynamics of the birch and pine-oak belts. The neutral-theory model was suited to the data for 237 species abundance for both belts, which identified randomness as the main ecological process determining the 238 distributional pattern of species abundance in these two forest belts. These forests can thus maintain a dynamic 239 balance during growth and development and are amenable to stable and sustainable development, supporting 240 the findings by Lei et al. (1996a, b , and c).
241
The niche-preemption model was also suitable for simulating SAD patterns for the birch belt, which 242 showed that niche theory was important in the community assemblages of the birch belt. Lei et al. (1996b) 243 reported that the constructive species B. albo sinensis was unstable in our study area, and regeneration was 
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